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(54) VERTICAL WAFER PORT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer port which can 



suppress wafer damages caused by deformation when the port 
is subjected to such a load stress as deformation by its own 
weight or to a thermal process. 
SOLUTION: In a vertical wafer port 1 for supporting 
semiconductor wafers within a vertical heat treatment furnace, 
bottom and top plates 2 and 3 of the port 1 are fixedly 
supported by at least three poles 4 t the poles 4 is arranged in 
the vicinity of the outer peripheries of the bottom and top 
plates 2 and 3 as spaced by a predetermined interval from each 
other. The poles 4 is provided in its inner peripheral side of the 
port 1 with a plurality of grooves spaced by a predetermined 
interval, support pins 5 each having a predetermined length and 
having a curved tip end are fitted into the grooves as slanted. A 
semiconductor wafer is carried by the curved tip ends of the 
support pins 5 fitted into the poles 4 positioned on an identical 
plane parallel to the bottom plate 2. Upper parts of the curved 




tip ends carrying the semiconductor wafer have at least a semi- 
spherical shape, a semi-ellipsoidal shape having a major axis 

extended in an inside central direction of the port or a curved shape forming parts thereof. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being a vertical mold wafer boat for carrying out support installation of the semi-conductor 
wafer within a vertical mold heat treating furnace, fixing a bottom plate and top plating with at least three 
stanchions and arranging this stanchion at intervals of predetermined near the periphery of this bottom plate 
and top plating Two or more slots at predetermined spacing are established in each inside peripheral surface 
inside [ boat ] this stanchion, respectively. Horizontally, by the predetermined acute angle, incline up and 
fitting arrangement of the support pin which has predetermined die length in each slot, and has a curved- 
surface-like point is carried out. A semi-conductor wafer is supported by this curved-surface-like point of 
this support pin by which fitting arrangement was carried out into the slot of each strut located on the same 
flat surface parallel to this bottom plate. The vertical mold wafer boat characterized by coming at least to 
form the upper part of this curved-surface-like point that supports this semi-conductor wafer hemispherical, 
the half-ellipse globular shape which comes to allot a major axis in the direction of a boat inside core, or in 
the shape of [ those / a part of] a curved surface. 

[Claim 2] The vertical mold wafer boat according to claim 1 said whose acute angle is about 1 degree or 
less. 

[Claim 3] The vertical mold wafer boat according to claim 1 or 2 which comes to form the shape of said 
curved surface in a support pin and one. 

[Claim 4] For the shape of said curved surface, claims 1-3 which it comes to form with a flexibility 
ingredient are the vertical mold wafer boats of a publication either. 

[Claim 5] Claims 1-4 located in (radius R) xO.65-0.8 from the core of the wafer which the point of said 
support pin supports are the vertical mold wafer boats of a publication either. 

[Claim 6] Claims 1-5 in which it comes to form said support pin with quartz glass, silicon carbide, or silicon 
at least in said vertical mold wafer boat are the vertical mold wafer boats of a publication either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a vertical mold wafer boat, in detail, even if it is the case 
where it deforms by heat treatment, it does not damage a wafer rear face, but prevents a rearrangement and 
slip generating, and relates to the vertical mold wafer boat which can offer the outstanding wafer in which 
after heat treatment does not have damage while it eases the stress to the wafer by heat treatment in a 
vertical mold heat treating furnace. 
[0002] 

[Description of the Prior Art] Conventionally, as for semi-conductor wafers, such as a silicon wafer, various 
kinds of heat treatments, such as oxidation, diffusion, and a deposit, are performed within the reactor core 
tube. The furnace of either a horizontal-type furnace and a vertical mold furnace is used, these heat 
treatments also double the wafer boat for wafer loading used with a furnace type, and the thing of a 
horizontal type and a vertical mold is used. Since the configuration member of heat treating furnaces, such 
as a reactor core tube and a wafer boat, was also enlarged and the weight increased with major-diameter- 
izing of a semi-conductor wafer in recent years, it became a problem that there is a possibility that it may 
become impossible by a heat creep etc. using each configuration member in a horizontal-type furnace. 
Therefore, a vertical mold furnace with little generating of the evil produced at the above horizontal-type 
furnaces is used widely. 

[0003] The vertical mold wafer boat is constituted so that a wafer can be loaded into a lengthwise direction. 
The conventional vertical mold wafer boat is formed as shown in the explanatory view of drawing 10 . In 
drawing 10 , two or more retention groove 14 is mostly formed in regular intervals at the wafer boat medial 
surface of each strut 13, a wafer boat 10 is supported by the retention groove 14 of the same height of each 
strut 13 at the same time a bottom plate 1 1 and top plating 12 are supported with four stanchions 13, and the 
processed silicon wafer SW is laid. Where two or more silicon wafers are laid in predetermined, the vertical 
mold wafer boat 10 is held in a vertical mold heat treating furnace, and is heat-treated. Usually each 
configuration member of a vertical mold wafer boat is formed with ingredients, such as quartz glass, SiC, 
and silicon, for the pollution control of a wafer. 
[0004] 

[Problem(s) to be Solved by the Invention] When each silicon wafer is held at the retention groove of the 
above-mentioned conventional vertical mold wafer boat, as the flat-surface explanatory view of the 
condition is shown in drawing 1 1 (a) and a side elevation is shown in (b), respectively, four peripheries of a 
silicon wafer SW are supported on the base of the retention groove 14. On the other hand, the load stress by 
self-weight acts on a silicon wafer SW in the direction of an arrow head shown in drawing 1 1 (b). In this 
case, drawing 12 is a ** type explanatory view at the time of the silicon wafer SW supported by the 
retention groove being bent by self- weight etc., bends in the direction of an arrow head, and serves as a line 
in edge 14E of the retention groove, or point support from the flat-surface support on base 14S of the 
retention groove. Therefore, the load stress of a self-weight will concentrate on edge 14E. Moreover, it does 
not restrict that the silicon wafer periphery section is equally supported by the retention groove of each strut, 
but there is also a possibility that a wafer self-weight may concentrate locally too much. Being easy to 
damage the rear face of a silicon wafer SW in a part with these loads concentration, a damage part becomes 
the cause of generating a slip and a rearrangement in subsequent processing, moreover, by being heat- 
treated, a silicon wafer SW is a ** type explanatory view in which the silicon wafer SW with which thermal 
expansion was carried out, for example, drawing 13 was supported by the retention groove expands by heat 
treatment etc., and it expands in the direction of an arrow head so that it is alike and may be shown. 
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Therefore, a silicon wafer side has a possibility that it may grind against base 14S of the retention groove, 
and* may be damaged, and becomes the cause of generating a slip and a rearrangement similarly. Moreover, 
when the silicon wafer which the slip and the rearrangement generated is used for a substrate, since the final 
device engine performance falls, the silicon wafer which the damage constituting such a slip or the cause of 
a rearrangement produced is removed by the production process. For this reason, the installation to a wafer 
boat causes damage and these inconvenient wafer boats that are not are called for directly with regards to the 
fall of the manufacture yield of a silicon wafer. 

[0005] the damage which becomes the above slip and the cause of a rearrangement from the former 
especially when it heat-treats using the same wafer boat as said former as it is since a self-weight increases 
by major-diameter-ization of a silicon wafer in recent years as carried out — being generated — being easy — 
a manufacture yield also falls further. This invention aims at preventing damage on the silicon wafer 
produced when it lays in the above-mentioned conventional wafer boat and processes [ heat treatment ] etc. 
as much as possible. Artificers completed the wafer boat of a header and this invention for the support 
installation structure of a silicon wafer where the rear face of a silicon wafer is not damaged even if it is the 
case where could prevent the deflection which is made to distribute the self-weight stress of a wafer as much 
as possible, and is produced, and a deflection and deformation arise, as a result of examining the supporting 
section of the silicon wafer of a wafer boat wholeheartedly in order to attain the above-mentioned purpose. 
[0006] 

[Means for Solving the Problem] While according to this invention being a vertical mold wafer boat for 
carrying out support installation of the semi-conductor wafer within a vertical mold heat treating furnace, 
fixing a bottom plate and top plating with at least three stanchions and arranging this stanchion at intervals 
of predetermined near the periphery of this bottom plate and top plating Two or more slots at predetermined 
spacing are established in each inside peripheral surface inside [ boat ] this stanchion, respectively. 
Horizontally, by the predetermined acute angle, incline up and fitting arrangement of the support pin which 
has predetermined die length in each slot, and has a curved-surface-like point is carried out. A semi- 
conductor wafer is supported by this curved-surface-like point of this support pin by which fitting 
arrangement was carried out into the slot of each strut located on the same flat surface parallel to this bottom 
plate. The vertical mold wafer boat characterized by coming at least to form the upper part of this curved- 
surface-like point that supports this semi-conductor wafer hemispherical, the half-ellipse globular shape 
which comes to allot a major axis in the direction of a boat inside core, or in the shape of [ those / a part of ] 
a curved surface is offered. 

[0007] In the vertical mold wafer boat of above-mentioned this invention, it is desirable that said acute angle 
is about 1 degree or less. Moreover, the shape of a curved surface can be formed in a support pin and one, or 
it can be formed with a flexibility ingredient. Furthermore, it is desirable to be located in the (radius R) 
xO.65-0.8 from the core of the wafer which the point of a support pin supports. Furthermore, it is desirable 
that a support pin is formed with quartz glass, silicon carbide, or silicon at least again. 

[0008] The vertical mold wafer boat of this invention is constituted as mentioned above, since it is the point 
of the support pin by which the part which carries out support installation of the silicon wafer was prolonged 
in the boat inside from the stanchion unlike the retention groove of the conventional wafer boat, by adjusting 
the die length of the support pin, can be supported in the predetermined bore section of the direction of a 
core from the periphery section of a silicon wafer, and can prevent the deflection by the self- weight to which 
the major-diameter wafer increased. Moreover, since it can be made to correspond to the various wafers 
with which paths differ by adjusting the die length of a support pin, the number of arrangement of a 
stanchion, arrangement spacing, etc. according to the path of a processed wafer, it cannot be based on the 
size of the diameter of a wafer, but field support can fiilly be carried out. Furthermore, since the fitting slot 
of a support pin is formed in a predetermined include angle, from being slightly set upward, since the 
support pin is level, and making the wafer installation side of the point of a support pin into the shape of a 
ball, or the shape of a curved surface of ellipse spherical **, a wafer can be supported at the flat surface 
which always has predetermined area, and a wafer rear face is not damaged, either. Moreover, even if a 
silicon wafer deforms with heat etc., field support can fully be secured from a support pin having 
predetermined die length, and a point having a predetermined area. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail based on a drawing. Drawing 
1 is the outline strabism explanatory view of one example of the vertical mold wafer boat concerning this 
invention, and drawing 2 is the partial enlarged drawing of drawing 1 . It sets to drawing 1 and drawing 2 , 
and a bottom plate 2 and top plating 3 are being fixed by the vertical mold wafer boat 1 with the stanchion 4 
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of three long pictures like the aforementioned conventional vertical mold wafer boat. With spacing 
predetermined to the longitudinal direction of each strut 4, fitting is carried out to the slot (not shown) where 
two or more support pins 5 were formed in the inside peripheral surface of a stanchion 4 removable, and it 
has whenever [ tilt-angle ] acutely up, and is arranged. Drawing 2 is the partial enlarged drawing of the 
support pin 5 by which fitting arrangement was carried out at the stanchion 4, and each support pin 5 has the 
spherical-surface-like point 6. As for whenever [ inclination acute-angle / of a support pin ], in the vertical 
mold wafer boat of this invention constituted as mentioned above, considering as 0-1 degree is desirable. It 
is because a processed wafer can be supported by the point of a support pin by making a support pin incline 
by the acute angle up. Moreover, it is not necessary to make a support pin not necessarily incline, it may be 
level, and can be supported in the inside periphery section of a processed wafer by forming for example, the 
point spherical surface in convex in that case. If whenever [ inclination acute-angle ] becomes large 
exceeding 1 degree, the quantity of the wafer which can be loaded into the boat of predetermined die length 
decreases and is not desirable. Whenever [ tilt-angle / of a support pin ] can be suitably chosen with the 
magnitude of the diameter of a wafer generally supported, the die length of a support pin, the configuration 
of a support pin point, etc. In addition, what was illustrated exaggerates and expresses whenever [ tilt- 
angle ]. 

[0010] What is necessary is not to be restricted to the slot on the stanchion especially as an approach of 
making the support pin arranged possible [ desorption ] inclining, and just to be able to arrange a support pin 
in the wafer boat of above-mentioned this invention, in the above-mentioned predetermined include angle of 
0-1 degree. For example, by whenever [ upward acute-angle / of a support pin ], and, whenever [ same 
acute-angle ], the slot formed in a stanchion may be made to incline caudad, and may be formed, a slot is 
formed horizontally, and the pin part which continues from the slot fitting section of a support pin is made to 
incline at a predetermined include angle, and it may form it. Moreover, several sorts of slots where 
whenever [ tilt-angle ] differ the slot which carries out fitting of the support pin formed in each strut in this 
case can be made to be able to adjoin, it can form as a lot, and each class can be prepared in a stanchion 4 at 
intervals of predetermined. By having embraced the gestalt of a processed silicon wafer, shifting by this, and 
choosing that slot, whenever [ tilt-angle / of a support pin ] can be changed and the support location of a 
wafer can be changed. Moreover, when the slot established in a stanchion is formed horizontally, whenever 
[ tilt-angle / of a pin part ] can be changed, several sorts can be prepared beforehand, and a support pin part 
can also be changed and used according to the conditions at that time. By changing whenever [ upward tilt- 
angle / of a support pin ] as mentioned above, the die length of a support pin can be fixed and the support 
location of a wafer can be changed. As for especially a support pin, it is desirable like the conventional 
general wafer boat each configuration member of the vertical mold wafer boat of this invention and to be 
formed with ingredients, such as quartz glass, SiC, and silicon. 

[001 1] Installation support of a silicon wafer is supported in the periphery part inside the periphery of a 
wafer as compared with the method with which the vertical mold wafer boat of this invention lays the 
periphery section of a silicon wafer in the retention groove which is the point 6 of the support pin 5 
substantially, and is prepared in the stanchion of the conventional wafer boat as mentioned above. Since it is 
compared with support by the periphery section, and can carry out distributed relaxation of the load stress of 
a self-weight, since this supporting section is suitably changed with the die length and the include angle of 
the support pin 5, and the point 6 of the support pin 5 is formed spherically, even if a silicon wafer carries 
out thermal expansion, the damage depended for rubbing decreases. Furthermore, field support can be 
secured, without becoming the line or point support by the edge of retention groove like before, even when 
the deflection by heat deformation or self-weight arises. For this reason, it is hard to produce damage at the 
rear face of the laid silicon wafer, and the slip and rearrangement resulting from damage can be controlled. 
[0012] In this invention, a processed silicon wafer is supported in the inside periphery section by the point 
of a support pin. As the ** type explanatory view was shown in drawing 3 in this case, it is desirable that 
there is a radius r of the periphery part I inside the silicon wafer SW supported by the point 6 of the support 
pin 5 by 0.65 to 0.8 times, i.e., the relation of r=Rx0.65-0.8, the radius R of a silicon wafer SW. Usually, it 
is set as about 0.7. If the radius r of this inner circle passes from a core by less than 0.65 times of the radius 
R of a silicon wafer, the periphery section of a silicon wafer will bend with a self-weight, and stress will 
concentrate near a silicon wafer core. Moreover, if it becomes a periphery twist exceeding 0.8 times, like 
periphery support of the conventional wafer boat, the deflection of a self-weight of a wafer will become 
large and it will become easy to produce damage. Whenever [ die-length / of the support pin 5 / and tilt- 
angle ] is set up so that the point 6 of the support pin 5 may be located in the inner periphery I of a silicon 
wafer SW and can support Wafer SW as mentioned above. In this case, although the magnitude of a wafer 
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boat and the physical relationship of a stanchion change with the heat treating furnaces which set boats, such 
as a reactor core tube, and change the die length of a support pin according to it, by locating a point in the 
inner periphery I of the predetermined range of the silicon wafer laid as mentioned above, they prevent the 
deflection by self-weight etc. and can control generating of damage. 

[0013] In this invention, when supporting as mentioned above in the predetermined inner periphery location 
of an installation silicon wafer, as shown in drawing 1 , it is supported by three supporting points of the 
point 6 of three support pins 5 which carry out fitting arrangement in at least three slots on the stanchion 
mostly located in the same horizontal plane. The point 6 of each three support pins 5 divides mostly a disc- 
like bottom plate 2 and top plating 3 into three equally at equal intervals, and it is made to usually become 
theta = about 120 degrees that what is necessary is to divide the spacing theta of this supporting point at 
equal intervals mostly, and just to arrange it, as shown in drawing 3 R> 3. Moreover, for example, drawing 4 
is the outline strabism explanatory view of other examples of the vertical mold wafer boat of this invention, 
and stanchions 4 are four things. In this case, it is theta= 90 degrees in spacing of the supporting point of the 
point 6 of each support pin 5. What is necessary is just to change suitably the location of the slot which the 
large inlet-port part which inserts a wafer into a boat is taken [ slot ] at about 120 degrees for insertion of a 
wafer, and each strut arranged to the other periphery is made [ slot ] into regular intervals, and carries out 
fitting arrangement of the support pin 5 so that spacing of the supporting point in the point of the support pin 
5 may become about 90 degrees when the stanchion 4 which arranges the support pin 5 is four or more. In 
this invention, the number of arrangement of this stanchion is so good that make it fluctuate if needed, it can 
choose suitably, it generally fluctuates suitably according to the path of a silicon wafer and a wafer becomes 
a major diameter to increase the number of arrangement of a stanchion. When the number of stanchions 
increases, it is because [ a supporting section being able to increase, being able to distribute load stress 
more, and decreasing the deflection of a self-weight ] can carry out things. Usually, the numbers of 
stanchions are 3-5. As mentioned above, a silicon wafer SW is laid on the point of at least three support pins 
arranged at equal intervals, and can be supported stably and certainly. For this reason, even if a silicon wafer 
SW major-diameter-izes, self-weight stress can be eased, generating of a deflection can be controlled, it is 
hard to generate damage at the rear face of a silicon wafer SW, and the slip rearrangement resulting from 
damage can be prevented. 

[0014] As described above, when the include angle of a support pin, die length, and spacing of a supporting 
point are set as predetermined and a silicon wafer is supported, the wafer boat of this invention can ease the 
self- weight stress of a silicon wafer, and can prevent generating of a deflection. Moreover, it is desirable to 
form a point on the other hand, in the point of the support pin which supports a silicon wafer substantially, 
so that it may contact in a field. By supporting a silicon wafer by the point 6 of the corpuscle of the support 
pin 5 as it indicated to drawing 1 and drawing 2 that described above, it can respond flexibly to deformation 
by a self-weight deflection, curvature, etc. of a silicon wafer as compared with the conventional retention- 
groove support. However, when a point 6 is formed in a corpuscle, if it sees in micro, it will be point support 
at the contact of a corpuscle side and a silicon wafer, and if it compares with support by the retention groove 
of the conventional stanchion, although it is support on the periphery inside a silicon wafer and being 
excelled in the correspondence to self-weight deflection control or deformation, damage cannot be 
prevented completely. 

[0015] therefore, this invention — setting — a silicon wafer — among those, as for the configuration of the 
point of the support pin which is supported in the periphery section and which both supports a silicon wafer 
substantially, it is desirable to form in a configuration which carries out field contact with the silicon wafer 
laid. For example, drawing 5 is the flat-surface explanatory view (a) showing the relation between the point 
of the support pin of the wafer boat of this invention, and the silicon wafer laid, and its B-B line cross- 
section explanatory view (b). In drawing 5 , the point 6 of a support pin (not shown) is ellipsoid 6b, and 
contact installation of the silicon wafer is carried out on the surface-of-action C side of the front face on the 
perpendicular minor axis Z of the main shafts X, Y, and Z of ellipsoid 6b. This ellipsoid 6b is the die length 
x of main shafts X, Y, and Z, and y and z, its die-length z of vertical axes Z is short, and it is an ellipsoid flat 
at x=y, a surface of action C is a circle configuration mostly, although it is a minute side in the silicon wafer 
SW laid on that front face, it contacts in respect of being bigger than a corpuscle, and field support of it is 
carried out. Therefore, even when thermal expansion is carried out or it bends, while the silicon wafer heat- 
treated, in order that the surface of action C of a wafer rear face and the front face of point ellipsoid 6b 
moreover may not carry out small deer change continuously, the support load of the silicon wafer SW per 
unit area which acts on a support pin point decreases, and it is hard coming to generate damage at the wafer 
rear face. 
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[0016] In this invention, although especially elliptical [ of the point 6 of the above-mentioned support pin 5 ] 
is not limited, the major axis which can do greatly the surface of action C with the rear face of a silicon 
wafer SW is long, and the thing with the large radius of curvature of the front face in which a silicon wafer 
is laid which has a large touch area is desirable. For example, drawing 6 is the flat-surface explanatory view 
(a) showing the physical relationship of the point of other support pins, and the silicon wafer laid, and its 
side-face explanatory view (b). In drawing 6 , the point 6 of a support pin (not shown) is ellipsoid 6c, and 
the major axis is arranged in accordance with the direction of a core of a silicon wafer. For this reason, the 
volume of the ellipsoid of a point can be made smaller than the above-mentioned ellipsoid 3b. Moreover, as 
shown in drawing 7 , what cut the inferior surface of tongue horizontally only as an upper half of a part in 
which a wafer is laid for the ellipsoid of the above-mentioned ellipsoids 6b and 6c may be used. All can aim 
at reduction of a manufacturing cost. Furthermore, in this invention, as not only a shape of above corpuscle, 
ellipsoid, hemispherical object, and half-ellipsoid but those parts are sufficient, for example, it is shown in a 
front view at drawing 8 (a) at a cross-section explanatory view and (b) that the point of a support pin should 
just form the part which lays a silicon wafer at least in the shape of a curved surface, the point 6 of the 
support pin 5 should just be formed in 6d of smooth surfaces. 

[0017] The wafer boat of this invention forms in a curved surface the point of the support pin which carries 
out installation maintenance of the processed silicon wafer substantially, and carries out field support of the 
silicon wafer while arranging it so that the supporting point of the point of the support pin which carries out 
fitting arrangement may serve as regular intervals in the slot on the stanchion as described above. Thus, the 
load stress to a silicon wafer is mitigated and generating of damage by the self-weight deflection or 
deformation can be prevented. Moreover, even if it adopts the support method of the above silicon wafers, it 
does not have thermal effect on the heat treating furnace which arranges a wafer boat. Moreover, in the 
wafer boat of this invention, since the heat capacity of a support pin can be stopped by making the size of 
the above-mentioned support pin thin, deformation of the wafer which equalizes the temperature distribution 
within a silicon wafer side, and is produced during heat treatment can be prevented. 
[0018] The wafer boat of this invention can offer the wafer in which uses for a heat treating furnace as 
mentioned above, thermal effect does not have, either, and damage was excellent few. On the other hand, in 
order to lay in the point of a support pin and to support a wafer, the contact stress by contact in a wafer rear 
face increases. A silicon wafer is difficult for using as a double-sided mirror, especially major-diameter- 
izing, for example, a wafer with a diameter [ phi ] of 300mm, and avoiding generating of the surface 
discontinuity by contact to a support pin point to a mirror side on the back, and there is a possibility of 
generating a blemish with contact stress. Therefore, to lay a double-sided mirror wafer in the wafer boat of 
this invention, in order to cancel this point, it is necessary to decrease contact stress and to apply. Generally 
it can ask for this best osculation stress (pO) with the formula (1) of the following Hertz (Hertz). 
p03= P/pi-P/R 0 {(l-nul2) /E1+ (l-nu22) I E2} 2 (1) 

Here, P is the full load of a supporting point, and R0. The radius of curvature of a supporter, and El And nu 
1 The Young f s modulus of a wafer, a Poisson's ratio, and E2 And nu 2 The Young's modulus and the 
Poisson's ratio of support are shown. It is the best osculation stress pO so that clearly from the formula (1) of 
this Hertz. A value is the radius of curvature R0 of a supporter. Best osculation stress pO since it is in inverse 
proportion It is R0 in order to make it small. It enlarges and is Young's modulus E2 of support. What is 
necessary is just to make it small. 

[0019] The above-mentioned best osculation stress pO In order to make it decrease, the approximate account 
Fig. of a concrete example was shown in drawing 9 . In drawing 9 , fibrous flexibility ingredients, such as 
glass fiber, are surrounded in the shape of a curved surface, the edge is fixed to a support pin by stops 8, 
respectively, and the flexible curved surface 7 is formed in the point 6 of the support pin 5 formed with high 
grade silicon compounds, such as quartz glass. In this case, if needed, the flexible curved-surface 
configuration 7 carries out smooth [ of the front face ] by thermoforming etc., and can carry out things. 
Moreover, after carrying out the spinning and weaving of the flexible fiber to cloth or a network and 
considering as a smooth nonwoven fabric, a point 6 may be covered in the shape of [ predetermined ] a 
curved surface, and the flexible curved surface 7 may be formed. In this case, what is necessary is to make 
the point 6 of the support pin 5 into the curved-surface configuration of the shape of the shape of a 
corpuscle, or an ellipsoid as mentioned above, to be still the configuration of a support pin and just to form it 
in the ellipsoid configuration where a curved-surface radius is big, by covering or envelopment. By forming 
the point of a support pin in the flexible curved surface 7 with a flexibility ingredient as mentioned above, 
radius of curvature is large and it is Young's modulus E2 of support. A value can be made small and the 
contact stress on the rear face of a mirror wafer can be reduced. 
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[0020] 

[Effect of the Invention] The vertical mold wafer boats of this invention differ in the wafer boat supported 
by the retention groove prepared in the conventional stanchion, it is the point of the support pin extended in 
the boat from the stanchion, and since it supports in the periphery section inside [ predetermined ] a wafer, 
even if a wafer is major-diameter-ized, load stress is reduced as compared with periphery single support, and 
they can prevent the deflection by self-weight. Moreover, by forming the point which supports a wafer 
substantially in the shape of a curved surface, since field contact is carried out and it supports, while 
comparing with one-point concentration and easing load stress, even when it bends with self-weight stress or 
deforms during heat treatment, change also serves as a wafer with the minimum continuously, and support 
can control damaging the rear face of a wafer with it. Therefore, while a manufacture yield improves, a slip 
of a crystal and generating of a rearrangement can decrease, the wafer of high quality can be offered, and the 
dependability to the device of high performance also becomes high. 

[0021] Moreover, whenever [ arrangement spacing / of a stanchion / location / of the retention groove /, and 
tilt-angle / of a support pin ], by setting die length and spacing as predetermined suitably, stability and since 
it can lay on a support pin certainly, workability and a manufacture yield improve a silicon wafer further. 
Furthermore, since envelopment formation of the point of a support pin is carried out with a flexibility 
ingredient at a predetermined configuration, even if it reduces contact stress and lays the double-sided 
mirror wafer of a major-diameter-ized wafer, generating of the crystal defect in a mirror side is mitigable. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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